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1. .
2 Hider ( $\mathrm{H}\rangle$ Seeker ( S) . $n$ . $B$
. , $\mathrm{H}$ 1 , $\mathrm{S}$ 1 . ,
$\mathrm{S}$ 1 . , $\mathrm{S}$ , $\mathrm{H}$ $\mathrm{S}$ . $\mathrm{H}$
, . , $k$ ( $k$ ) ,
, $\mathrm{H}$ 1 . $T$ , $k$ $\mathrm{H}$ $0$
. - $n$ , $k$ location, $T$ quiet accumulation game .
[2] , $\mathrm{K}\mathrm{i}\mathrm{k}\mathrm{u}\mathrm{t}\mathrm{a}/\mathrm{R}\mathrm{u}\mathrm{c}\mathrm{k}\mathrm{l}\mathrm{e}$ , accumulation game .
, $\mathrm{H}$ $\mathrm{S}$ , noisy accumulation game
. [5] , $\mathrm{R}\mathrm{u}\mathrm{c}\mathrm{k}\mathrm{l}\mathrm{e}/\mathrm{K}\mathrm{i}\mathrm{k}\mathrm{u}\mathrm{t}\mathrm{a}$ quiet accumulation game special case . –
, $k=2,$ $T=3$ , – $k=T$ . $k=2,$ $T=3$ $T=k+1(k\geq 2)$
.
, $n$ $k$ location, $T=k+m(m\geq 1)$ quiet accumu-
lation game variation ( VAR I, VAR II, VAR III) . variation
, , ,
, . variation
. VAR II . VAR I VAR III 3
. 4 quiet accumulation game , . 1)
VAR I: $\mathrm{S}$ ,
$\mathrm{H}$ .
VAR II: $\mathrm{S}$ .
VAR III: $\mathrm{H}$ .
$i$ $O_{i}$ .
Oi=N: $i$ $\mathrm{S}$ .
Oi=F: $i$ $\mathrm{S}$ .
:,
(1.1)
$\vee\frac{NN\cdots N}{\ell_{2}}NN\cdots N\mathcal{F}l_{1}\cdot\ell\tau N\cdots N\mathcal{F}_{\frac{\Lambda^{(}N\cdots N}{\ell_{i}}}\mathcal{F}N\cdots NF_{\vee}N\cdots Nm+1$
(1.2) $l_{1}+\cdots+\ell_{m+1}--k$ $0\leq\ell_{i}\leq k$ for $1\leq i\leq m+1$ .
$h_{i},$ $s_{i}$
$i$ $\mathrm{H},$
$\mathrm{S}$ . $i=1,$ $\ldots,$ $T$ :
$H_{i}\equiv\{h_{1},\ldots, h_{i}\}$ , (choices by H),
$S_{i}\equiv\{s_{1}, \ldots,s_{i}\}$ , (choices by S),
$N_{i}\equiv I\backslash (H_{i}\cup S_{i-1}),$ ( $O_{i}=N$ iff $s_{i}\in N_{i}$ ),
$F_{i}\equiv H_{i}\backslash S_{i-1},$ ( $O_{i}=F$ iff $s_{i}\in F_{i}$ ),
1) $\mathrm{L}\mathrm{r}6|$ .
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$H_{0}=^{s_{\mathit{0}}=\emptyset}$ . $D_{i}^{j}\equiv \mathrm{H}4$ $\cup\{s_{i+1}, \ldots, s_{k+j}\}$ for $i\simeq 0,$ $\ldots,$ $k+j$ and $j=1,$ $\ldots,m$ $\text{ }$ . $\mathrm{H}$ $\mathrm{S}$
.
$h^{i}=h_{i}(h_{1}, O1, h2,\mathit{0}2, \ldots, h_{i-1}, O_{i}-1)$ for $i=1,$ $\ldots,T$ ,
$s^{i}=s_{i}(s_{1}, O1, s_{2}, O2, \ldots, Si-1, \mathrm{O}i-1)$ for $i=1,$ $\ldots,$ $T$ .
$B_{t}$ $t-1$ . $t$ $(1 \leq t\leq\tau)$ ,H $B_{t}$ $p_{t},$ $\mathrm{S}$ $I\backslash S_{t-1}$
$q_{t}$ . $T=k+m$ , $\mathrm{S}$ $(m+1)$ $\mathrm{H}$




VAR II . , $\mathrm{H}$ . $t$ ,
(2.1) $p_{t}^{*}(h)= \frac{1}{n-t+r}$ ,
$\ell_{1}+\cdots+\ell-1+rr+1\leq t\leq\ell_{1}+\cdots+l_{r}+r$ $2\leq r\leq m(r=m+1$ , $\ell_{1}+\cdots+\ell_{m}+m+2\leq$
$t\leq k+m$ , $r=1$ , $1\leq t\leq\ell_{1}+1$).
$t$ ,
$\langle$2.2) $p_{t}^{*}(s_{t1}-)=1$ and $p_{t}^{*}(h)=0$ for $h\neq s_{t-1}$ ,
, $t=\ell_{1}+\cdots+\ell_{r-1}+r$ and $1\leq r\leq m$ .
$\mathrm{S}$
(2.3) $q_{t}^{*}(s)= \frac{1}{n-t+1}$ for $s\in I\backslash S_{t-1},1\leq t\leq k+m$.
.
, $\{f_{a}\}_{1}\leq a\leq m+1$
(2.4) $f_{a}(x;y1, \ldots,y_{a})=f1(x;ya)\{f_{a-}1(X;y_{1,\ldots,y}a-1)-fa-1(x-1;y1, \ldots,ya-1)\}$ ,
(2.5) $f_{1}(x;y)=x^{y}$ ,
.
(2.6) $v(n, k, 1) \equiv\frac{f1(x\cdot k)}{{}_{n}P_{k}},$ ,
. , $r=2,$ $\ldots,$ $m+1$ ,
(2.7) $v(n, k, r)=v(n, k, r-1)+ \frac{1}{{}_{n}P_{k}}\sum_{\ell 1=02}^{1}\sum_{=}^{-}k-k-\ell 0l_{1}-1\ldots k\ell 1-\cdots\sum_{\ell_{\gamma}-\iota=0}f_{r}(x;\ell_{1}+1, p_{2}, \ldots, \ell r-1, pr-1)-\ell_{\mathrm{r}-}2-1$ ,
, $\ell_{1}+\cdots+\ell_{r}=k$ .
2.1. $T=k+2$ . $(2.1)$ , (2.2) $(2.3)$ $\mathrm{H}$ $\mathrm{S}$ .
$v(n, k, 3)$ .
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Proof: $\mathrm{H}$ (2.1) (2.2) $p*$ . $\mathrm{S}$ $q$ .
(1.1) . , 22 26 ,
$v(n, k, 3)$ . , $\mathrm{S}$ (2.3) $q*$ , $\mathrm{H}$
(2.8) . 27 211 $v(n, k, 3)$ .
22.
$-NN\cdots Nk$
$v(n, k, 1)$ .
$\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{o}\mathrm{f}:^{1})$
$\sum_{h_{1}=1}\frac{1}{n}\sum_{s1\in N1}Q(S_{1})\sum nh2\neq h_{1}\frac{1}{n-1}\sum_{2S\in N2}q(S_{2}|S_{1})\cdots\sum_{k}h\not\in H_{k1}-\frac{1}{n-k+1}s\epsilon\sum_{kk}q(SN|ks_{k1}-)$
$= \sum_{s_{1}=1}q(_{S_{1})\sum_{s}s_{1}}n2\neq s_{1}q(S2|)\cdots s_{k}\not\in\sum_{-1}q(s_{k}|S_{k1}-)\sum_{s_{k}skh_{1}\not\in}\frac{1}{n}\sum_{\not\in h2D^{\mathrm{o}}1}\frac{1}{n-1}\ldots\sum_{-}\frac{1}{n-k+1}hk\not\in D_{k}^{\mathrm{O}}1$
$= \sum_{1s_{1}=}^{n}q(_{S}1)S_{2}\neq\sum s_{1}q(s_{2}|s1)\cdots s_{k}\not\in\sum_{-1}q(_{S}k|skS_{k-1})\frac{n-k}{n}\frac{n-k}{n-1}.\cdots\frac{n-k}{n-k+1}$
$= \frac{(n-k)^{k}}{{}_{n}P_{k}}=\frac{x^{k}}{{}_{n}P_{k}}=\frac{f_{1}(_{X,k})}{{}_{n}P_{k}}.=v(n, k, 1)$ .
$a,$ $0\leq a\leq k-1$ , $|D_{a}^{0}|=k$ . I
23. $t=i,$ $\ldots,j$ , $O_{t}=N$ . ,
$\sum_{S_{i}\in Ni+}\sum_{1\not\in Hi1}\sum_{+h_{i}s_{i+}\in 1}$
. $.$ :
$\sum_{hN\dot{.}j\not\in Hj-1sj}\sum\sum_{+\in\not\in H_{j}}Njh_{j}1$




$h_{j} \not\in H_{j-1}\sum_{s_{j}\cup\{\}hj+}\sum_{1\not\in H_{j}}$
.
24. $t=i,$ $..r’ i$ , $\mathcal{O}_{t}=N$ . $\mathcal{O}_{j+1}=\mathcal{F}$ ,
$\not\in H_{\dot{\mathrm{t}}}\cup\{s\mathrm{i}+1,\ldots,s_{j}\}\sum_{h_{i+1}}$
. . .
$h_{j} \not\in H_{j-1}\cup\{S\}\sum_{jhj+1}\sum_{j\not\in H}(\sum_{S_{j+}1\not\in sj}-\sum_{H_{j+1}sj+1\not\in\cup s_{j}})$
$=s_{j+1} \sum_{\not\in sjh_{i+}1\not\in H_{i^{\cup}}}\sum_{\prime ,\{_{S}}i+1,\ldots,s_{j}.\}.\cdot$
. .
$h_{j} \not\in-\{s\sum_{H_{j1}\cup j\}hj1}\sum_{+\not\in H_{j}}$
$- \sum_{1s_{j+1}\not\in\cup}H_{j+j}sh_{i}+1\not\in Hi\cup\{sj\sum_{s_{j}+1,8_{i+1}\}},\ldots,\cdot . . h_{j}\not\in H_{j-1}\cup\acute{\mathrm{t}}^{s_{j+1}},j\}\sum_{shj1}\sum_{s+\not\in H_{j}\cup\{j+1\}}$
25.
$-N\cdots N\mathcal{F}N\cdots N\ell k-\vee l$
$\frac{1}{{}_{n}P_{k}}f_{2}(X;\ell_{1}+1, \ell_{2}-1)$ , $l=\ell_{1}$ (i.e.,
(1.1) $m=1$ ).
26. $T=k,+m$ . $\mathrm{H}$ $p^{*}$ , $\mathrm{S}$ $q$ , (1.1) $v(n, k,m+^{1}\perp)$
.
$\mathrm{S}$ (2.2) $q^{*}$ , $\mathrm{H}$ .





$h_{k}$ for $\underline{NN\cdots N}$ ;
$k$
$h_{1},$ $\cdots,$ $h_{\ell 1}+,$ $h_{\ell+k}l\ldots,$$h^{p}+2’ 1$ for
$\ovalbox{\tt\small REJECT}^{NF}pk\ovalbox{\tt\small REJECT}_{-\ell}^{N,0}\leq\ell\leq k-1$
.
2.7. $\mathrm{H}$ $\mathrm{S}$ ,
$\vee NN\cdots Nk$
$v(n, k, 1)$ .
Proof:
$\sum_{s_{1}\in N_{1}}\frac{1}{n}\sum_{\epsilon s_{2}N2}\frac{1}{n-1}\ldots k\sum_{s\in N_{k}}\frac{1}{n-k+1}=\frac{(n-k)^{k}}{{}_{n}P_{k}}$ . I




$N\cdots NFN\cdots N\tau N\cdots N$ .
$\vee\ell_{1}$ $\vee\ell_{2}$ $\overline{\ell_{3}}$
$h_{t_{1}}=s_{L_{1}+1},$ $h_{t_{2}}=S_{L_{2}+2},$ $h_{r_{1}}=s_{L_{1}+1}$ and $h_{r_{2}}=s_{L_{2}+2}$ ,
,
$L_{1}+2\leq t_{1}\leq k+2,$ $L_{2}+3\leq t_{2}\leq k+2,1\leq r_{1}\leq L_{1}+1$ and $1\leq r_{2}\leq L_{2}+2$ .
29. $N\cdots NFN\cdots NFN\cdots N$ :
$\vee\ell_{1}$ $\overline{\ell_{2}}$ $\vee\ell_{3}$
(i) $L_{1}+2\leq t_{1}\leq L_{2}+2,$ $L_{1}+2\leq r_{2}\leq L_{2}+2$ $r_{2}<t_{1}$ .
$\frac{1}{{}_{n}P_{k}}X-t-t2+5(_{X-}k+L_{2}11)^{L_{1}+t+2}1t2-r1^{-r2}-L2-(x-2)^{r}1+r_{2}-L_{1}-3$ .
$(\mathrm{i}\mathrm{i})L_{1}+2\leq t_{1}\leq L_{2}+2,$ $L_{1}+2\leq r_{2}\leq L_{2}+2$ $t_{1}<r_{2}$ .
$\frac{1}{{}_{n}P_{k}}x^{k+L_{2}-}-r2t_{2+}5(x-1)L1\dagger r2+t2-r_{1}-t_{1}-L2-2(x-2)^{r}1+t_{1}-L_{1}-3$ .
(iii) $L_{1}+2\leq t_{1}\leq L_{2}+2,1\leq r_{2}\leq L_{1}+1$ $r_{1}<r_{2}$ .
$\frac{1}{{}_{n}P_{k}}x^{k+1}L+L_{2}-t1-t_{2}-r2+6(x-1)l_{1}+t2+r_{2r_{1}}--L1^{-L5}2-(x-2)^{r_{1}}-1$ .
$(\mathrm{i}_{\mathrm{V}})L_{1}+2\leq r_{2}\leq L_{2}+2$ $L_{2}+3\leq t_{1}\leq k+2$ .
$\frac{1}{{}_{n}P_{k}}x^{k-t_{2}}(+3x-1)t2-t_{1+}L_{2}-r_{2}+L1-\varphi 1+3(x-2)t1-L2+r_{2}-L1+r1-6$ .
(v) $1\leq r_{2}\leq L_{1}+1$ $L_{2}+3\leq t_{1}\leq k+2$ .
$\frac{1}{{}_{n}P_{k}}x^{k-t_{2}+}-r2L1+4(x-1)^{t_{2}t_{1}}-+r2-r_{1}+L2-L1(X-2)^{t_{1}L_{2}+}-r1^{-4}$.
2.10. $(L_{1}+2)$ $(L_{2}+3)$ , $\mathrm{H}$ $s_{L_{1}+1}$ $s_{L_{2}+2}$ .
Proo 29 , , $( \frac{x-1}{x})^{t_{1}+t_{2}}$ ( )t2 $( \frac{x-2}{x-1})^{t_{1}}$





$\frac{1}{{}_{n}P_{k}}f_{3}(X;P_{1}+1, \ell_{2},P_{3}-1)$ . .
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3. VAR I VAR III
$T=k+1$ VAR I VAR III . , $\mathrm{H}$ , $t$ $(1 \leq t\leq\tau)$
,
(3.1) $p_{t}^{*}(h)= \frac{1}{n-t+1}$ for $h\in I\backslash H_{t-1}$ .
.
$\mathrm{S}$
(3.2) $q_{t}^{*}(s)= \frac{1}{n-t+1}$ for $s\in I\backslash S_{t-1}$ .
. (3.2) (2.3) . , $\{g_{a}\}_{1\leq a\leq}m+1$
(3.3) $g_{a}(_{X;}y_{1}, \ldots,y_{a})=g1(x-1;y_{a})\{ga-1(_{X;y_{1}}, \ldots, ya-1)-g_{a}-1(X-1;y1, \ldots, y_{a}-1)\}$,
(3.4) $g_{1}(_{X;y})=x^{y}$ .
.
(3.5) $w(n, k, 1) \equiv\frac{g_{1}(x,k)}{{}_{n}P_{k}}.$ ,
. , $r=2,$ $\ldots,m+1$ ,
(3.6) $w(n, k, r)=w(n, k, r-1)+ \frac{1}{{}_{n}P_{k}}\frac{x-1}{x}\ell_{1}=k\sum^{-1}\sum_{00}k-\mathit{1}_{1}-1\ell_{2}=$ . . . $k- \ell_{1^{-\cdots-\ell_{r}-}}\ell=0\sum_{r-1}^{-2}gr(x;1,.,,1\ell_{1}+1,\ell 2\cdot\cdot\ell r-1\ell r-)$ ,
, $p_{1}+\cdots+P_{r}=k$ .
31. VAR I , $T=k+1$ . (3.1) (3.2) $p^{*}$ $q^{*}$ $\mathrm{H}$ $\mathrm{S}$
.
$w(n, k, 2)= \frac{1}{{}_{n}P_{k}}g_{1}(X;k)+\frac{1}{{}_{n}P_{k}}\frac{x-1}{x}\sum_{=\ell_{1}0}^{k}-1g2(x;\ell_{1}+1, P_{2}-1)$ .
, VAR III $T=k+1$ .
32. VAR III $T=k+1$ . (3.1) $(.3.2)$ $p^{*}$ $q^{*}$ $\mathrm{H}$ @
. $w(n, k, 2)$ .
4.
$n$ , $k$ locations, $k+1$ , quiet accumulation game $V(n, k)$ .
41. $v(n, k, 2)\geq V(n,$ $k\rangle\geq w(n, k, 2)$ .
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Proof: VAR II $\mathrm{S}$ quiet accumulatio.$\mathrm{n}$ game $\mathrm{S}$
. , $v(n, k, 2)\geq V(n, k)$ . VAR III $\mathrm{H}$ quiet accumulation game
$\mathrm{H}$ . , $V(n, k)\geq w(n, k, 2)$ . I
${}_{n}P_{k} \{v(n, k, 2)-w(n, k, 2)\}=\sum_{\ell=0}^{1}\sum^{\ell}\{k-r=0f2(x;\ell+1, \ell_{2}-1)-\frac{x-1}{x}g_{2}(x;\ell+1,P_{2}-1)\}$
$= \frac{1}{x}\{(k-2x+2)xk+1+(k+2x)(x-1)^{k+1}\}$ .
, $n\geq k,$ $\mathrm{i}.\mathrm{e}.,$ $x\equiv n-k\geq 0$ . $x=0$ , $\mathrm{H}$
. $x=1$ , $v(n, k, 2)-w(n, k, 2)=(n-1)/n!$ , $n$
. $k=2$ , [5] ,
$V(n, 2)= \frac{1}{{}_{n}P_{3}}\{x^{3}+x+\frac{2x^{3}-x^{2}-x+1}{x+2}2\}$ .
${}_{n}P_{3} \{v(n, 2,2)-V(n, 2)\}=\frac{4x^{2}-x-1}{x+2}>0$ ,
${}_{n}P_{3} \{V(n, 2)-w(n, 2,2)\}=\frac{7x-3}{x+2}>0$.
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